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1 INTRODUCTION  
The Luiz Gonzaga Dam dam in northeast Brazil was built between 1979 and 1988 to generate renewable 
energy and to provide water to the drier region in the north (Horgan 1999). In addition to the environmen-
tal impact through this dam, the soil and water quality became worse and algae blooms occurred (Gunkel 
and Sobral, 2013). Focusing on the Itaparica Reservoir, the objective of the INNOVATE project is to 
achieve a sustainable watershed management. Previous hydraulic studies which helped to get a better un-
derstanding of the present hydraulic conditions were mainly concerned with the Icó Mandantes bay which 
is located in the middle part of the Itaparica Reservoir. Özgen et al. (2013) investigated flow and transport 
processes in this bay for mean discharge and for a moderate flooding event. The simulations showed no 
significant exchange of matter between the main stream and the Icó Mandantes bay for both cases. More-
over, Özgen et al. (2013) observed that the water inside the bay is almost stagnant. During the regarded 
flood event the flow velocities inside the Icó Mandantes bay increased but remained small compared to 
the main stream. While Özgen et al. (2013) neglected the interaction of wind, Matta (2013) introduced 
wind-induced flow for the same domain. As a result the flow velocities inside the bay increased signifi-
cantly. For the transport simulations, mean wind conditions as well as extreme wind conditions were con-
sidered. A tracer was injected upstream and along the northern boundary. Under mean wind conditions 
the tracer did not enter the bay, whereas for extreme wind the concentrations were much higher. For both 
study researches the Hydroinformatics Modelling System (HMS), an object-oriented framework, devel-
oped at the Chair of Water Resources Management and Modeling of Hydrosystems (Technische Universi-
tät Berlin) was used. 
In this contribution flow and transport processes of the whole reservoir are investigated, applying the 
modeling system TELEMAC-2D. The investigations should help to get a deeper understanding of the rel-
evant parameters and processes of the Itaparica Reservoir as a base for further studies which address wa-
ter quality and adaptation measures (Broecker 2014). 
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As a second case the tracer is injected only for one day at the upstream boundary. Figure 6 shows the 
breakthrough curves of four cross-sections. Cross-section 1 reaches a maximum concentration of 41.6 % 
after 1.3 days. It takes 10 days until the concentration in this cross-section is lower than 1%.  
Cross-section 2 indicates a maximum concentration of 6.7 % and it takes 18 days until the concentration 
is less than 1%. For the following cross-sections the peaks of the tracer decrease significantly and there-
fore all concentrations are very low. 
 
 
Figure 6. Breakthrough curves for a one day tracer injection under mean flow conditions 
3.2 Drought 
Statistical analysis of field measurement data concluded that a drought with a statistical recurrence of ten 
years corresponds to a minimum discharge of 442 m³/s. To simulate a realistic case which approximately 
reflects this event, daily measured discharges from 14th May, 2008 to 30th November, 2008 with a mini-
mum discharge of 436 m³/s are investigated. The measured discharges (see Figure 7a) of this period are 
chosen as inflow boundary condition. The simulation starts with mean flow conditions. As downstream 
boundary condition the mean water elevation of 302.8 m is chosen. The same Strickler roughness coeffi-
cient as in the previous simulations is imposed. A maximum decrease of the water level is calculated at 
the inflow with a magnitude of 0.246 m. Figure 7b shows the velocity field after 180 days. The maximum 
velocity is 0.136 m/s at this time. The velocities in the bays are not affected by the drought.  
 
Figure 7a. Inflow boundary condition for a 
drought with a minimum discharge of  
436 m³/s 
 
 
 
 
 
 
             
               Figure 7b. Velocity field drought after 180 days 
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Table 2 shows the tracer concentrations at the control points in the bays. Compared to Table 1 (tracer in-
jection under mean flow conditions) the concentrations in the bays are considerably higher. The water 
level as well as the velocities increase. 
 
Table 2. Tracer concentrations in the bays during a flood event  ________________________________________________________________________ 
 Maximum concentration at control points [%] 
                     _______________________________________ 
bay 1      bay 2      bay 3       bay 4 
________________________________________________________________________ 
14.9481      0.0417      1.0748      0.2698 
4 DISCUSSION 
A Strickler roughness coefficient of 50 m1/3/s was chosen for mean flow conditions and the droughts. 
This value is very sensitive for the flood case (see sec 3.3), however it is less sensitive for the lower flow 
conditions and the drought. Due to much vegetation in various parts of the reservoir, the friction coeffi-
cient is probably smaller than 50 m1/3/s and field measurements are desirable. 
Matta (2013) has shown that mean as well as extreme wind have considerable influence on the hydro-
dynamics in Icó Mandantes bay. Therefore, wind should also be taken into account for the reservoir in fu-
ture simulations. 
The lateral (impermeable) boundaries of the domain were determined from the zero water level line for 
mean discharge. A further lateral spreading of the water will occur in the flood case if the domain is ex-
tended. However, this effect is small for the considered case here. 
The discharge boundary conditions can be changed in such a way that it is imposed through sink terms 
at the outflow boundary which represent the conditions in a more realistic way at the dam. 
Finally, tracer measurements are desirable to determine the diffusion coefficient. 
5 CONCLUSIONS AND OUTLOOK 
For mean flow and the drought the mean stream and the bays show very different flow conditions: clear 
flow in the main stream and almost stagnant water in the bays, a tracer injected at the inflow boundary did 
not enter the bay and is mainly transported downstream. In the flood case the velocities are considerably 
increased in the main stream as well as in the bays. Therefore, a tracer injected at the inflow boundary al-
so reaches parts of bays. It was found out that the friction coefficient is very sensitive in the flood case. 
In future work, a 3D model of Icó Mandantes bay and a water quality model will be set up. Further, 
climate and landuse change as well as stakeholder-defined scenarios will be investigated. 
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